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ii»*«2i wEMio}ijiiEig§st;i^2(7)aji[H]K 

««ft#l^»ifklllK, 

8a:»t fens r t fe^at i-5«*JB 1 m(ofsmmit 

(W*«5l BfiiE^iro|is^^&u!gf2ro^S^^ 

li, mmm 1 ©a38EiHiKroffl*st;BirEttft*ijEiiigso 

[W*«6l B!lEmi<0|SS^^&iJtm2(0iSS^^ 

ffi^asiiHiK/a^ejfiKs r t ^#at-r5St*s i ~ bib 

[000 1] 
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[0 0 0 21 rtKciWf. ^i6ScA5^L<{ftffi;i5S/<c 
5 2o(^{t#0{jr+agSrtetT-:^©ft#(-fth.;^om 

2o(0(t-?-rofi[*l^!i5^ffli:*C^lbLfci5. 2ooft 

5, -tiT, 2o(D(t#©r3.-x-<it-6Wi-3-CV^S 

lEl^isati^rv^5. 
[00 031 

13 (A) (4tS3f$fi3JICfiE5ft^^^jb[p]i«(7)#|figiaT'ib 
9, El3 (B) »4, ^©^^ffi^^rift^g-rSKif^SEJ^iaSr 

\t. mis (A) lOT^i-iplc. PJ^ffl^B I SrSipfE-^ 
20 All;i|^^S-a:5>'W:^^<-4'l;!i>5>^£5. 

[00041 SK(t#l^»lfbiI8So«ll|gtt. ^;t«. 

13 (B) (;i^-rJ; ^i-x^-r^-ite : A(r>Wi$\t%K 

»^-e*)oT, {8#B I *sft#A I J: I) tffin^* y^Jt 

*ti,i55fiftll* = Ot^j:5§affl[lwH^$ 

[0 0 0 51 rtiicj:*), SJpft^A I =AOOS:%± 
5J*ft-§-B I Srffiffi«iE*Lfcffl;'3ff^BO© 
30 tLhk.m ht^Wm\^^ii^. tt^. (t^AI=AO« 
X a-x-fJttte : 4t?fc»), ffl:^m^BO«7'a-x 
^JfcliS : 2©*t-e*)5, 
(0 0 0 61 

[l65^iJ5fi?»L<t9i:1-5SISl tS3lE^Jti<t 
{t#l^«{lilllK«s/ v/N*-^ 1 J: "Jtt^S^ 
il, fa— r'flti!i5@^$tifc2o(0{t#A I , BIIC 

x-flttt-SL/il^t©®, @13 (A) t^Ufci?* 

AI, B I«)|^«{t:®S*tC»LT+5>»iQ.T?#S, L 
2o®ffi#AI. B l©&ffiM*mWt*lr^ 
ftLfcO, iim^AI. B I ©f a-T-<ltd5^i)LT 

[0 0 0 71 rJx(::J;>9> *^3i(Df ^.-f^-f Jt©ft-§-B 
I SrttErof 3.-r-fltOSJp«^A I lcaix.5ffi^(^ 

60 -^'i©ajia»«:«r«-f5ffiia«Eo*feT?tt+^» 
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[0 0 0 8] 

#i^WftiHi!Sttiii nc^-r i 5 mmnWihfti-i3 

0«#A I SrlStsm 1 oilSIDgS lit, 
©ff-tA I tK-;^o«#A I {Cll«S*?,ftk^^(Offi# 
B I i:0<atS^*«r«IW1-Sttta«imia]Kl 2 MI5 
ffi*Oft^B I ^£rgji-f-5®2©aS|5|gSi at. MIE 

fi:t@l^ajlH]Ki 2/5^f>(Dfiita^ffl<t#s llcS'^^^Til 
E» 2 <n>mmm% i a ej^iisft-t s 2 ro^^iSr^jE 

yJ^i^lcS-iv^T^iiJim^S 2©xa.-r^Jt?rffijEi- 

1 0 0 0 9 1 1 <j>m^mmimn\^ii\<^x. 

tSE^ 1 oilSlilK 1 1 2 rogjiUlK i2tiy> 

[0 0 10] ^^m(D^3<Din^-mmimmt. we^ 

lOSMlHlKl llcJ;oTjl3g$ixfc-:j&wm;^ft#A 

ffiffljEiHiKi 4>{l^p)(Dtli;']«^Bo^^^'^ $ vyps-r 

*3SM©®3©ftf■|^»)fl:|5I!5^::fc^v^T, siiESiwiS 

6*^ 1 5 sut^ 2 (DSis^^ 1 6 is, mum 1 ©as 

UlSSl l©ffl;^&U!flEetiMiE[HlKl 4©ttJ;'3(r^:il 

[0 0 11 1 *l8W©fS4©«^P)»!{t:|5igSfi. tiliSi^ 
1 ©IHSSIT- 1 5 SU!^ 2 ©ISg*^ 1 6 WIS® 1 
©ajilUgS 1 1 ©til;^&OtMEfitflffiiElHlK 1 4©til;^ 

[0 0 121 *35W©m#IS!»i{k*tef4. IffflB^t* 

5ttS©X3.-r-f tt©-*©{t-^A I i:gt-*©ft# 
A I lcll»$-frSft&:^©ft-f-B I i:©Sl©S^ffi^afD 
IrSO, fIiE^l©#^ftfe^aSHcJ;oT»e>ir5ti};^3m 
1 1. 8aEte3^©ffi^B I SragLfc«#S 2 t© 
!g2©S^te1gSfpSrS5ri:Sr1#{St-r5. *%5^©ft 
#l^«S{l:*ffiJ-*5i'^T. fIiE-*©m^AI©r:x-r 

5. 



[0 0 13] 

If^ ffll *5ii^©f^i©ft^i^»^biHiK©i)f^Sriai 

(^^gSt^<t^AIfi-§-<t<Jt>B Ift#©ft+ai65if 
tiTV^S^^, ffiic©ra.— r^Jt©{f-^A I ttt:^© 

tt, 0iJx«, ft-tA I tft^B I ©ft-i-ir*j±i5i)3:s' 

v?©^-c*)0, {i*i«imm*s 1© fhj u^/w©fflFfl 
[0 0141 riT'-^m^ixfcfiiffii^aift^s if4, ft 
i^mc Fhj U'</w©i#ic(4, ft-^si= tlj 

/i^tmnmiEm^i 4\zmti^ix?,o ft^Aix 

ttB I fHj u^/wwitlcii, fS-§-S l 

= THj w^/uASffiftMiEiuKl 4»c:ffl;^$ti5. - 
fSffiif^miHlKl 2T?©ftf-il]ffiSr«E-r5fc*H, 

«sj;t.«. y W>^^-^'i5^f>^5^2©ilJilHll^l 3{;: 

■CfiffifflIE[HlKi4lcJ:»){j:taffliE$ix5o *3t, 
<t^S 2©x-i-—r'f lt(4fttS«til«^S l©lz:*)±ds 

r©ifem. fiffiffiEElKi 4>ii»f>ttl;^ 

[0 0 151 r©ffl;f)ft-§-BO«. ff-g-s isti^s 2^5 
mc Tlj u^ywrott, Sfc, ^m^^ic FHJ 
/w©ittH:, (t-§-BO= Tlj u^A^btii, 

ft-^s ixtts 2 if*)?>-:j^:J5 Fhj u^/vnt^lz. 

30 tt, (t#BO= Thj W^/l-t/iSo r©fc*. m© 

SMlHlKi l;!i»e>©ffl;^ft#AOlc<a[lsMjE[llKl 4>6^ 
e>©ffl:/3«^BO«:l^«$*5;it*ST?t5. «:*3, ^ 
1 ©aMIUK 1 1 ici 0 . iS^B I ©ffiffittffl&t^MiE 

5. 

[0 0 161 ritlcj;!!). 2-o©fS-§-AI, B I ©ffift 

40 m^©I^mtc+^>S*J(a-f5rii{iSpIi6ir'i5o *^e^ 
©if2©m#ll«{lilH]8S»cj;ix«, -*©A;/j»w Flj 

u'</i^iJ«ifes*i,fcSPft&aftsftiHiKj5»e)^5iB 1 ©a® 

lUK 1 1 St;® 2 ©SJiUlK 1 2 isgtt 
[0 0 171 r©)t*> 2o©ft-§-AI. Bl<0&.^m 

S5m2©jiSiE]Ki 3ic:ii9te:j^©m^B 1*53®$ 
itSi. r©aji{i-tS 2iS, teffifiiajlUKl 2i>^h<0 

mmms i ts<Jv>Tffi«iiEiaK 1 4 jci ota 
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[0 0 181 rixi:ij;'9, mm^m^mm^h^^fHi 
(ommm^i i*^brotii;^)«-tAoic, iSL^^iE^^i 

Sr^'f 5 i/^^PSfS^ 2 »PS^^ 1 6 bti 
[0 0 191 irofc*. fttSteHlKl 4/!)^f,roffl;^ft 

1 l»cJ;cTaji$ti,fc3I®ff-^AOS:^ftCOj;5/j: 
J: 19. ft#BOi:fi#AO(7)Ait#ttS:aii5ri;J5-e 

liSlHlgSi i©ffl;^;SimffiM]E[HlKi 4oaj;^i(c*fL 
crofc*, tettffliElllKl 4i6>P,©m;^<t^BOS:^''< 

PS^S:i-2.^i:lcJ;*), ft^BO tft-§-AO©ft?Sr!RHt 

[0 0 2 11 *«9q©«^lll«<k*ffi<CJ;iitf. ttiio 
ra-T^ltwft^Ai t(i:^©fi-§-B 1 1 ©Ml ©ft 

sit, jf^B I SrSjiL^m^S 2i:©||2©ftfa^ 
SfP*s^f)tb5« ZOltH). 2o©fi-i-AI. BI©x 

iaLfcffi;/3ft^AOi, ^2©#ffe||SSHc<J;oT# 
p)iifcaJ:^ft#B o i (o&ism^mt-ri> r i isr-t, 
-:&©T3.-T^'it©ft-^lc, ^SJWl-fi*©ft^©T 

[0 0 2 21 wtllCiU, **p©r3.-T-ftt©ft-tB 
I SrffiiSWT'a— T'-f it©^-tA I f;:^iD-B-jitfr t^s 
nriEirJiS. |^MaSi:/i5fS#AI©7'a.- 

B I S:^$iJWIwli-§-Al©x:z-x><tti::«3x2.ri:i45 

[0 0 2 31 

(1) ^Kommmmm 

S2tt, *5l5g©» 1 ©*i§«qic«2,«#(^«{k(HlK© 

^nm&mr'hi>. SA-^-Qtanrnt^ms (*©i 



~6) 5:-?rix€ti^L-CV^5„ 
[0 0 2 4 1 0iJx.tf, :^S5d>b©a)3l$fi^B I ^gftlal 

!S©Sii!ft*Ancisi»i$-e-sfli#PHiii{iiiiiiitt, 02 

giiy-b21A, 21 B, 2 3, ziA;':^ 
flfcffea?PlH]K (£iT¥l-EXOR|Hlg&i:V^9) 22RXf 
2 4^«X.5. t'ifc*). il3i'y-b21A&0!21BI4^ 
l©S5l©il3iIslKll©-e»l-e*>>3, ^mBmi:tti> 

j>ft#A I ^smti, mm^~ h ziA&miBictt/ 
10 >'^y^<~f^m\>^io **5, aiffiy-h2iAsmiB 

m^MmMizmx.z,i,nb-r^. riij^iu, (t#Bi 
tm-tA I ©iijfSijspi^tc/is, 

(0 0 2 51 EXOR[i]Sg2 2»@l©fil[ffi^ttilHl%l 
2 ©-CajT?*) 19 , »W#A I i:K«S|lft#A I dl^ffl 
S-tir6SJ*ft#B I t©ft1f||Sr«|ffi't5<, E 
XORIH1K2 2f4E3fr*i-i5(-. 14<i©/W'-K- 
7h7Vv';^^' (£ilT*»-h7Vv';^^'tV^?) Ql~ 
Q14t, 6<@©/<'r7;^SgiR l~R6;!i»P>j^5o Ql 

20 ~Q14l4n p nS© h7Vv'^^';i»bfi£5, 

[0 0 2 61 E3|;lioV^T, h7Vv?;^^'Ql©3U^ 
^'l4fl;j!SiSIVCCJiSi^$ii, ^:©'<-;«.(c<f-^B I jiSA 
^©^i^i/^'lijg^RlSr^LT^iffiiSIVEE 
iz^^^ii. ^:4x;as h7yi^;^^'Q4©^-;^(:i 
SiK*tb5o {t#AH4h7>'v':^^Q2. Q6(D^~- 
:^\zXt)^il6o h7yv';^^'Q2~Q8l4g»itHilel 
KSrfii^L, h7>'v'y^^Q2, Q3©=S-3l^^'^ttig 
StR2. R3i£r:frLTmSiiSvccic:*ix-ejt»i^$ix 
5. K7Vi^;^^'Q2. Q3©#j:5 s'^iih^yv';^ 

30 ^Q4©3U^':?{Cgi^$|x5, h^^-i^^^^QS, Q 
6 ©#3^ 5 y h 7 v^;^ Q 7 © 3 U ^ jCggl § 

[0 0 2 71 h7y-:^;^^'Q5©3U^'^'»4h7yv':x 
^'Q2©3L/i^^?iQ9©'<-;^(cgi^$H, hy>i> 
;^ ^ Q 6 © = W ^ h 7 > ;^ Q 3 © = V ^ ^ i: , 

Q12©-<-;^(c-tix-etig^$ix2)o h7yv';^^Q 

4, Q7©^j:5 ■;/^(4h7>--:^;^^'Q8©=>l/^^'(C 
gi^SFiXS, Q8©3i5 s/^'(4SfitR4Sr:^^LTg%^8 

40 (0 0 2 81 h7>v'^^'Q9. Q12©3iU^':J'{iflSIi 
i^VCCtCgi^^iX. Q9©:t$3'^'|4^7V■:^;^^Q10 
<0^-:^t:3U^^\'m»^il. Q12©xSy^fH:h7 

>'v?;^^'Qi3©'<-;^i:3L'^^'(c^i^^jvS„ h7>' 

•:^;^^'Q10, Q13©#3i5 y^'li h7>v';^^'QIl, Q 

I4©3^^'^'lc:^ti^n«i^$ix, QU. Ql4©3i5-:x 
immiR 5. R 6 LT»«J«V EEt-t*l^iX»«E 

cFix5o 'iis, F7>'-:^;^^'Q8, Qu, qi4©^'<- 

so 5. 
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[00 2 9] m^V~ h 2 3 ItE 1 2 (DifjilHllS 1 

3 (n-mx'h t) . m^iim^B i srsji-rs, gsy- h 

2 3 l±*SIJ&Csif «S5Sy- h 2iARmi B t [Bj«(r y 
XORHIK 2 2 l;i J: 5ffif-aiil:('jix5 1 <^ t -rSo 

[00 30] EXOR|5I1^2 4H:lilirotttBffl]E[HlKl 
4(D-0IJt»S)i9. EXORIiK2 2^»e>(Dffi1f«|ttlft# 
S 1 \cm<i\>^Xmm^- V 2 3;6»P)©iiSiJ3(5ft*S 2 

EXOR|plK2 4Ji5fe©EXORlelK2 2 il^ 

[0 0 3 1] 1 (O*ili0il»c-0^5ft^|^ 

«ftlelK©llif^4rlftigi-6. «RJx.«. 1214 jOT^-f J; 5 

-dT> a Ht-^iO tB I^t■^(Dfi:tS^5ii^^x^^5 (ffi 

(0 0 3 21 rw^-a-, m^ti. Xa-T-fttS : 50 
Itf-A I iillJ|5ft#B I i:;iSEXORIll!S2 2lwA:^$ 

^xSir. ^ro&t§^0;65a^lHl8S2 2^;^J;•3^^m^t^^ 

5„ :L(Dimm<i>ti. 01JX«, ffl^A I i{t-^B I (DiL 
h±.i^'0:^1>'i^<DmX'h>). tt*i^a«#S 1© thj 

lt4> m^A I fiW^B I ^55*1:: Flj U^Jl'(Dt^. t 

Tlj ^'<>'U'iJSEXOR|HlgS2 4^ca^;/JS^^5o 
<s-§-A IXI4B I Thj W"</wwi:#(i 

ii« <ftsi= thj W'</w*SEXORii]K2 4icm:^ 

[00 3 31 EXORI5IK2 2t?©{t^ilgS:« 

E-rSfcfelC. ljiy-h2 3(Cj:t9SJj|5m#B I;«5a 
S^h-Si. w©iilJiaiJl5fi#S 2i6S, EXORIilK2 
2*»f,©(il[1f«^tllfi^S HcS<Jt>TEXOR|H]K2 4 
IciOfilS^iESnSo EXOR[elK2 4*» 

•^BOIi. (S^S l&t;s 2i5itlC fLj U^A^nt 

ilt. iiiitm:: Thj u^/KOtttii, ffi#B 
0= fLj U-i/uir/iSo ft^S 1 XI4S 2 if*) 

fHj U'</KDi:|rJctt. ft-tBO= fHj U' 

(0 0 3 41 ritJcJ;!), 31iiy-h2iBi6>f)©ai^fll 

^ A O II E X O R (5]K 2 4 ii» f> © ffi;']m# B O iiSf^m 
JtlSo ''iiS, iia^-h2lA&t;21BICj:!J, ff^B 
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S:*5^LV^A I ft^filB I «^^|^»$*5m^T-feo 

mm^) ■C*>o-C, i^ft^AI. BKOt'^.-t^ 

(0 0 3 5] r©^^. «#AI tm^it^B I tiaSE 
XORI11K2 2(CA;'3^?*1.5i, -?:<^fttSM<(>*5aKlpl 
gS2 2{CJ;t9«^ffl$tl5, rr-C«im$ixfcteffi«lfflft 
#SlASEXOR[3]K2 4lCffl;'3$tL5o 3®^ 
~h2 3t>hO'MmmMiM^S2i>K EXORIiI!§2 2 
10 *>P)We*i«iai(af-S l^cS<5^^TEXORlHlK2 4^C 
<tt)&tafflE$^t, tit. {f^AKDr-r-X'fJtS : 

<Diiitjm^AO\ZEXORm^2 Afi^t^nmtlit^BO 

[0 0 3 6] /iJo, S6(Ot^1-J:5(-. jl!6ic^S^L^^ 
AI{i-^{;iB Ift-§-^ll«$-B:5»-g-t?fcoT. BIft 
^tAIfi^tiSl^ffi (&ttll* = 0) EX 
ORIH1SS2 2d^e>Ofi:fflMffllt#S 114 Tlj U'<>'Pi: 

20 '^izBim^i:mm^^im^x-hox. Bim^tA 

Ift^tdSl 8 0' ffiffi*5-fjT,-cv^5»a- (ffi*lS* = 
18 0° ) ictt. EXORIalK2 2!6»e>©ffiffi«IW«^ 
S 1»4 Thj u^/Ut/iSo 

[0 0 3 71 ia8(;i^t<tplc, Bim^©<4ti 
i^SAI«*J:^)ta^^TV^«»^ (tttlM*) "Cfco 

L:*^^. ft^A I Ox^.-X'f ]t;i5 8 : 4-efco 
T, fi#B I ©ra-x-f JtA5 3 : 9 ©^i■g•^co^^■c, 

(Om-^s fi-i-A I igj3f$ft-§-B I ii5EXORIllK2 2 
30 J;iA;^3$tv5i. ■e<Dfi!:tag,i,iSlgEllIK2 2|CJ;I9«| 

rrT•^^W$i^fcfi^^a^^ffl«#Sl^5EXO 
RlHl8S2 4tCffl;^jSixS, tfc. jijgSl3l5«#S2©7^ 
-f-T^JtS : 9f±fi:ffitl|li(t#S l«)ft|0W4*,±AS 
►)i4»?>, m2#g(DSci3Ti5!9l::J:o-C, ^$J6<}{c{t# 
Airof'w'-T'-fitS : 4 JJl-g-fc-friitixS, 

[00 38] asy- h 2 3 t^bommmm^- 

S2i)K EXOR^^2 2t^hommktiifs^S Hzm 
<JV^TEXORiHl8S2 4lCj;9<>i:1fffiiE$il. ttc. ft 
^Airox-f-T-fltS : 4t-g-i3*aiiJx5o -ttf- 
40 it). h21B;4^?)Or 3.-7' -cits : 4©ai;^j 

m-?-AOICEXOR(slK2 4;i»e)OX3.-T-< Jt8 : 4 

[003 9] $ ?>|C, El 9 d^-Ti 9 tC, B I fS^Offi 

T, t;5»{>. fi^A I (Oxa-x-<Jt-J5 8 : 4T**)o 

AI«#|;:Bim^«rl^«^^-B-.5^<^a?gSr-r5<, r 
fi^A I iSl^ff^B I i:iSEXORlEl»2 2 
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[0040] mmv~ h 2 3 i>^b(DmmmMm^- 

S2iii. EX0R(ilK2 2d»?,(Dfi*aMai{f^S lies 
'^v^TEXORlilK2 4lc:J:0{^^B^iiESi^, tfc, ft 

I ror-r-y--<Jt8 : 4 Ic-g-f3*5^;tix5„ rtil:: 

m-^AOtCEXOR|SIK2 4!4»f>©7'3.-7^.ftt;8 : 4 
(0 0 4 1] rroi^CLT. 1 roHJifiiilic 

y-h21A, 21B, 2 3, EXORIeIK2 2SU52 4S: 

<i;ts. rrofc*, gl-^- h2iB*^ib(0ta;tifi#A0 
II E X O R ElK 2 4 & fcli;^(t^B O Srl^M w 

[0 0 4 21 rttlCi!9. 2o©{t-§-AI, B I (OffitS 
ll<.ds^rai:*»-«fkLfc9> M«#AI. B I Ox* 

1. BIOfiEffiffiiEt, T3.-x^ltoffiiEtSrl^^lw 

tB I t<DfHi(omf&^mmmhtiik. omc^o 

X»hH?>tii^m^-S 1 «»B I SrSSLfeff^S 
2 1 0|g 2 (0^m^a?Pd5^ ibiXS. 
(0 0 4 31 wCOfc*. 20(D(t-§-AI, BlOf'a- 

Lfc*:^m^AOt. M2 0S^ffi^aSHrj;oT#e)it 

=.-T-fttoffi-^Anwi9x5rtiST'ir5. 

0, *^<7)T3.-Ti'Jtoft-§-B I ^ffitroT^a.-r-f 

•Cfc, *»<Oxa-T>f tt<D«-^B I S:»9JWtfl|f-A 
(00441 (2) ®2roili£Cigroift§g 

ffi^H^r^LTV^So m2(D||Ji0im4^iro|ltegiIt 
S^it). S*A;/3Jc fLj W'</i'i>5ftJt$tifc-A;^S^ 
<itt3lftlEll% (ElT^lcEXORlElliStv^?) i5^(te> 
*v5. -r^ii?*,, m2(O^jg0i|»c:«5flr^|gl)tlifk|5iKtt 

laiOlC^i-J; 9lC. 5iiroEXOR|5IK31A. 31B. 3 

2. 3 3&t;3 4^{ix.5, EX0R|HlK31A&miB 
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(54) SIGNAL SYNCHRONIZATION CIRCUIT AND SIGNAL SYNCHRONIZATION METHOD 

(57)Abstract: 

PURPOSE: To obtain synchronization of two signals by 
providing 1st and 2nd delay circuits delaying two signals, 
detecting a phase difference of both signals so as to 
correct the phase and a duty ratio. 
CONSTITUTION: When a phase of a BI signal is delayed 
more than an AI signal being an object of 
synchronization even if the frequency of the signals is 
the same and when the signal AI and the other signal BI 
with an optional duty ratio are given to a phase 
detection circuit 12, the circuit 12 detects a phase 
difference &phiv;. When the signals AI, BI are both at an 
L or an H level, a phase detection signal 81 at an L level 
is outputted to a phase correction circuit 14. When 
either of the signals AI. BI is at an H level, the phase 
detection signal SI at an H level is outputted to the 
phase correction circuit 1 4. On the other hand, a delay 
signal S2 to correct the signal delay in the phase 
detection circuit 12 is outputted from the phase 
correction circuit 14 based on the phase detection signal 

SI. The duty ratio of the delay signal S2 is in matching with the duty ratio of the signal AI by 
the phase detection signal SI. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The phase detector which while becomes a synchronous target and detects phase contrast with 
the signal of the 1st delay circuit delayed in a signal, and another side which makes it synchronize with 
one [ said ] signal and one [ this ] signal. Based on the phase detecting signal from the 2nd delay circuit 
delayed in the signal of said another side, and said phase detector, the phase of the delay signal from 
said 2nd delay circuit is amended. And the signal synchronization circuit characterized by having the 
phase compensator which amends the duty ratio of this delay signal based on the standup or falling of 
this phase detecting signal. 

[Claim 2] Said the 1st delay circuit and 2nd delay circuit are a signal synchronization circuit according 
to claim 1 characterized by consisting of a non inverter. 

[Claim 3] Said the 1st delay circuit and 2nd delay circuit are a signal synchronization circuit according 
to claim 1 characterized by consisting of the exclusive OR circuit where low voltage was supplied to one 
input. 

[Claim 4] The signal synchronization circuit according to claim 1 characterized by preparing the 2nd 
adjustment component which carries out timing adjustment of the output signal from the 1st adjustment 
component and said phase compensator which carries out timing adjustment of the delay signal from 
said 1st delay circuit. 

[Claim 5] Said 1st adjustment component and the 2nd adjustment component are a signal 
synchronization circuit according to claim 4 characterized by consisting of the capacity connected to the 
output of said 1st delay circuit, and the output of said phase compensator, respectively. 
[Claim 6] Said 1st adjustment component and the 2nd adjustment component are a signal 
synchronization circuit according to claim 4 characterized by consisting of the diode connected to hard 
flow to the output of said 1st delay circuit, and the output of said phase compensator, respectively. 
[Claim 7] Said phase detector and phase compensator are one which is characterized by consisting of an 
exclusive OR circuit of signal synchronization circuits according to claim 1 to 6. 
[Claim 8] The signal synchronization approach characterized by taking the 1st exclusive OR with the 
signal of another side synchronized with one signal of the duty ratio of arbitration and one [ this ] signal 
used as a synchronous target, and taking the 2nd exclusive OR of the output signal acquired by said 1st 
exclusive OR and the signal delayed in the signal of said another side. 

[Claim 9] The signal synchronization approach according to claim 8 characterized by carrying out 
adjustable [ of the duty ratio of the signal used as said synchronous target ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the circuit which amends the phase contrast of the 
signal whose frequency is two from which a phase and a duty ratio differ equally, and arranges a signal 
wave form, if it says in more detail about a signal synchronization circuit. In recent years, an 
information processor is connected through a communication line and data communication is performed. 
In this case, when incorporating the input signal from a communication wire, it is necessary to 
synchronize the signal which arrives at the reference signal of the receiving circuit inside equipment 
from the outside. 

[0002] According to this, the signal synchronization circuit which the phase contrast of the signal whose 
frequency is two from which a phase differs equally is amended [ circuit ], and synchronizes the signal 
of another side with one signal is used. However, synchronization will become difficult, if the phase 
contrast of two signals changes with time amount or the duty ratio of two signals is changed. Then, even 
if it is the case where the duty ratios of two signals differ, phase correction of the signal of one duty ratio 
is carried out, and a circuit which can be arranged with the signal of the duty ratio of another side is 
desired. 
[0003] 

[Description of the Prior Art] Drawing 13 is an explanatory view concerning the conventional example, 
drawing 13 (A) is the block diagram of the signal synchronization circuit concerning the conventional 
example, and drawing 13 (B) shows the wave form chart explaining the trouble of operation, 
respectively. For example, the signal synchronization circuit which synchronizes the arrival signal BI 
from the outside with the reference signal AI of a receiving circuit consists of the non inverter 1 which 
synchronizes the arrival signal BI with a reference signal AI, as shown in drawing 13 (A). 
[0004] The function of the signal synchronization circuit concerned is the case where the arrival signal 
BI of a duty ratio 8:2 is synchronized to the reference signal AI of a duty ratio 6:4, as shown in drawing 
13 (B), and when only phase contrast phi is behind Signal AI in Signal BI, the optimal delay number of 
stages of the non inverter 1 is called for, and it is fixed to the optimum value from which it serves as 
phase contrast phi= 0. 

[0005] Thereby, the standup of the output signal BO which carried out phase correction is synchronized 
in the standup and the arrival signal BI of reference signal AI=AO. In addition, the duty ratio of signal 
AI=AO is 6:4 and the duty ratio of an output signal BO is still 8:2. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, according to the conventional example, a signal 
sjmchronization circuit is constituted by the non inverter 1, and phase correction is carried out by 
carrying out adjustable [ of the delay number of stages ] to the signals AI and BI which are two to which 
the duty ratio was fixed. For this reason, if phase contrast phi is always fixed, although a duty ratio is not 
in agreement, it can be enough coped with to the demand of synchronization of both the signals AI and 
BI by the signal synchronization circuit using a non inverter as shown in drawing 13 (A). However, if 
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the phase contrast phi of two signals AI and BI changes with time amount or the duty ratio of both the 
signals AI and BI is changed, by the approach of carrying out adjustable [ of the delay number of stages 
of the non inverter 1 ], it cannot be coped with enough. Phase correction must be performed each time. 
[0007] When there is a demand of signal synchronization which arranges the signal BI of a strange duty 
ratio with the reference signal AI of the duty ratio of arbitration by this, there is a problem that it cannot 
be coped with enough, by the approach of the phase correction which carries out adjustable [ of the 
delay number of stages of a non inverter 1 like the conventional example ]. This invention is created in 
view of the trouble of this conventional example, and even if it is the case where the duty ratios of two 
signals differ, it carries out phase correction of the signal of one duty ratio, and it aims at offer of the 
signal synchronization circuit which becomes possible [ keeping step with the signal of the duty ratio of 
another side ]. 
[0008] 

[Means for Solving the Problem] Drawing 1 shows the principle Fig. of the signal synchronization 
circuit conceming this invention. The 1 st delay circuit 1 1 which while becomes a synchronous target 
and is delayed in Signal AI as the 1st signal synchronization circuit of this invention is shown in 
drawing 1 , The phase detector 12 which detects the phase contrast phi with the signal BI of another side 
synchronized with one [ said ] signal AI and one [ this ] signal AI, Based on the phase detecting signal 
SI from the 2nd delay circuit 13 delayed in the signal BI of said another side, and said phase detector 
12, the phase of the delay signal S2 from said 2nd delay circuit 13 is amended. And it is characterized by 
having the phase compensator 14 which amends the duty ratio of this delay signal S2 based on the 
standup or falling of this phase detecting signal SI. 

[0009] In the 1st signal synchronization circuit of this invention, it is characterized by said the 1st delay 
circuit 1 1 and 2nd delay circuit 12 consisting of a non inverter. The 2nd signal synchronization circuit of 
this invention is characterized by said the 1st delay circuit 1 1 and 2nd delay circuit 12 changing from the 
exclusive OR circuit which supplies low voltage to one input. 

[0010] The 3rd signal synchronization circuit of this invention is characterized by forming the 2nd 
adjustment component 16 which while was delayed by said 1st delay circuit 1 1, and carries out timing 
adjustment of the output signal BO from the 1st adjustment component 15 and said phase compensator 
14 which carries out timing adjustment of the output signal AO. In the 3rd signal synchronization circuit 
of this invention, said 1st adjustment component 15 and the 2nd adjustment component 16 are 
characterized by consisting of the capacity C connected to the output of said 1st delay circuit 11, and the 
output of said phase compensator 14, respectively. 

[001 1] The 4th signal synchronization circuit of this invention is characterized by said 1st adjustment 
component 15 and the 2nd adjustment component 16 consisting of the diode D connected to hard flow to 
the output of said 1st delay circuit 11, and the output of said phase compensator 14, respectively, the 1- 
of this invention ~ in the 4th signal synchronization circuit, it is characterized by said phase detector 12 
and phase compensator 14 consisting of an exclusive OR circuit. 

[0012] The signal synchronization approach of this invention is characterized by taking the 1st exclusive 
OR with the signal BI of another side synchronized with one signal AI of the duty ratio of arbitration 
and one [ this ] signal AI used as a synchronous target, and taking the 2nd exclusive OR of the output 
signal SI acquired by said 1st exclusive OR and the signal S2 delayed in the signal BI of said another 
side. In the signal synchronization approach of this invention, it is characterized by carrying out 
adjustable [ of the duty ratio of one / said / signal AI ], and the above-mentioned purpose is attained. 
[0013] 

[work -] for Actuation of the 1st signal synchronization circuit of this invention is explained referring to 
drawing 1 . For example, if the signal AI of the duty ratio of arbitration and the signal BI of another side 
are inputted into the phase detector 12 when the phase of BI signal is behind AI signal with which a 
frequency is the same with signal and serves as a synchronous target, the phase contrast phi will be 
detected by the circuit 12 concerned. This phase contrast phi is a difference of the signal rising edge of 
Signal AI and Signal BI, and serves as a period of "H" level of the phase detecting signal SI. 
[0014] When Signals AI and BI are "L" level, and when both they are "H" level, as for both the phase 
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detecting signals SI detected here, signal S= [ 1] "L" level is outputted to phase compensator 14. 
Moreover, when Signal AI or BI which one side is "H" level, signal S= [ 1] "H" level is outputted to 
phase compensator 14. On the other hand, in order to amend signal delay in the phase detector 12, for 
example, if the signal BI of another side is delayed by the 2nd delay circuit 13 which consists of a non 
inverter, based on the phase detecting signal SI from the phase detector 12, phase correction of this 
delay signal S2 will be carried out by phase compensator 14. Moreover, the dee tee ratio of the delay 
signal S2 is doubled with the dee tee ratio of Signal AI by the standup or falling of the phase detecting 
signal SI. Consequently, the output (exclusive OR) signal BO is acquired from phase compensator 14. 
[0015] This output signal BO serves as [ both ] signal B0= "L" level, when signals SI and S2 are "L" 
level, and when both they are "H" level. Moreover, it is set to signal B0= "H" level when a signal SI or 
S2 which one side is "H" level. For this reason, the output signal BO from phase compensator 14 can be 
synchronized with an output signal AO from the 1st delay circuit 11. In addition, the amount of signal 
delay by phase detection and amendment of Signal BI and the amount of delay of Signal AI are arranged 
by the 1st delay circuit 1 1 . 

[0016] The phase contrast phi of two signals AI and BI changes with time amount, or by this, even if it 
is the case where the duty ratio of both the signals AI and BI is changed, compared with the 
conventional example, both the signals AI and BI can be synchronized easily, and it becomes possible to 
cope with synchronization of an input signal enough. According to the 2nd signal synchronization 
circuit of this invention, the 1st delay circuit 11 and 2nd delay circuit 12 which consist of the exclusive 
OR circuit where "L" level was supplied to one input are prepared. 

[0017] For this reason, if the phase contrast phi of two signals AI and BI changes with time amount, or 
the signal BI of another side is delayed by the 2nd delay circuit 13 which consists of an exclusive OR 
circuit even if it is the case where the duty ratio of both the signals AI and BI is changed, based on the 
phase detecting signal SI from the phase detector 12, phase correction of this delay signal S2 will be 
carried out by phase compensator 14. 

[0018] Thereby, the output signal BO from phase compensator 14 can be synchronized with an output 
signal AO from the 1st delay circuit 1 1 which consists of an exclusive OR circuit. According to the 3rd 
signal synchronization circuit of this invention, the 2nd adjustment component 16 which carries out 
timing adjustment of the 1st adjustment component 15 and output signal BO which carry out timing 
adjustment of the output signal AO is formed. 

[0019] For this reason, what a ghtzy ** noise etc. is stopped for (it is made to become blunt) is made by 
adjusting a wave-like standup and wave-like falling (timing adjustment) for the output signal BO from 
phase compensator 14 by the 2nd adjustment component 16 like capacity C. In addition, the load 
characteristic of Signal BO and Signal AO can be arranged by carrying out timing adjustment of the 
delay signal AO delayed by the 1st delay circuit 1 1 by the 1st adjustment component 15 like capacity C. 
[0020] According to the 4tli signal synchronization circuit of this invention, the 1st adjustment 
component 15 and the 2nd adjustment component 16 consist of the diode D connected to hard flow to 
the output of the 1st delay circuit 1 1, and the output of phase compensator 14, respectively. For this 
reason, what a glitzy ** noise etc. is stopped for (it is made to become blunt) is made by carrying out 
timing adjustment for the output signal BO from phase compensator 14 with Diode D. In addition, the 
load characteristic of Signal BO and Signal AO can be arranged by carrying out timing adjustment for 
the delay signal AO with Diode D. 

[0021] According to the signal synchronization approach of this invention, if the 1st exclusive OR of the 
signal AI of the duty ratio of arbitration and the signal BI of another side is taken, the 2nd exclusive OR 
of the output signal SI acquired by it and the signal S2 delayed in Signal BI will be taken. For this 
reason, even if it is the case where the duty ratios of two signals AI and BI differ, phase contrast of the 
output signal AO delayed in Signal AI and the output signal BO acquired by the 2nd exclusive OR can 
be made into zero, and the duty ratio of the signal of another side can be compulsorily arranged with the 
signal of one duty ratio. 

[0022] It enables this to double the signal BI of a strange duty ratio with the signal AI of the duty ratio 
of arbitration. For example, even when adjustable [ of the duty ratio of the signal AI used as a 
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synchronous target ] is carried out, the signal BI of a strange duty ratio can be compulsorily arranged 
with the duty ratio of Signal AI. 

[0023] 

[Example] Next, each example of this invention is explained, referring to drawing. Drawing 2 -12 are 
drawing explaining the signal synchronization circuit concerning each example of this invention. 
(1) The ex planatory view 2 of the 1st example is a block diagram of the signal synchronization circuit 
concerning the 1st example of this invention, and drawing 3 is the internal configuration Fig. of the 
EXOR circuit conceming each example. Drawing 4 -9 show the wave form chart (the 1-6) of operation, 
respectively. 

[0024] For example, the signal synchronization circuit which synchronizes the arrival signal BI from the 
outside with the reference signal AI of a receiving circuit is equipped with the delay gates 21 A, 2 IB, and 
23 and the 2 input exclusive OR circuits (only henceforth an EXOR circuit) 22 and 24 as shown in 
drawing 2 . That is, the delay gates 21 A and 2 IB are examples of the 1st delay circuit 1 1 of dravying 1 , 
serve as a synchronous target and are delayed in the reference signal AI of the receiving circuit in a 
signal, for example, a communication device etc. A non inverter is used for the delay gates 21 A and 
21B. In addition, the amount of gate delay of the delay gates 21 A and 21B shall be arranged with the 
amount of signal delay by phase detection and amendment of Signal BL Thereby, the amount of delay of 
Signal BI and Signal AI becomes equivalent. 

[0025] The EXOR circuit 22 is an example of the phase detector 12 of drawing 1 , and detects phase 
contrast with the arrival signal BI synchronized with a reference signal AI and this reference signal AI. 
For example, the EXOR circuit 22 consists of 14 bipolar transistors (only henceforth a transistor) Ql- 
Q14, and six bias resistance R1-R6, as shown in drawing 3 . Q1-Q14 consist of the transistor of a npn 
mold. 

[0026] In drawin g 3 , the collector of a transistor Ql is connected to the power-source line VCC, and 
Signal BI is inputted into the base. The emitter is connected to a grounding conductor VEE through 
resistance Rl, and it is connected to the base of a transistor Q4. Signal AI is inputted into the base of 
transistors Q2 and Q6. Transistors Q2-Q8 constitute a differential ampUfying circuit, and each collector 
of transistors Q2 and Q3 is connected to the power-source line VCC through resistance R2 and R3, 
respectively. Each emitter of transistors Q2 and Q3 is connected to the collector of a transistor Q4. Each 
emitter of transistors Q5 and Q6 is connected to the collector of a transistor Q7. 
[0027] The collector of a transistor Q5 is connected to the collector of a transistor Q2, and the base of 
Q9, and the collector of a transistor Q6 is connected to the collector of a transistor Q3, and the base of 
Q12, respectively. Each emitter of transistors Q4 and Q7 is connected to the collector of a transistor Q8. 
The emitter of Q8 is connected to a grounding conductor VEE through resistance R4. 
[0028] The collector of transistors Q9 and Q12 is connected to the power-source line VCC, the emitter 
of Q9 is connected to the base and the collector of a transistor QIC, and the emitter of Q12 is connected 
to the base and the collector of a transistor Q13. Each emitter of transistors QIO and Q13 is connected to 
the collector of transistors Ql 1 and Q14, respectively, and the emitter of Ql 1 and Q14 is connected to a 
grounding conductor VEE through resistance R5 and R6, respectively. In addition, bias voltage VBB is 
supplied to each base of transistors Q8, Ql 1, and Q14, respectively, and it is reference voltage VREF to 
the base of a transistor Q7. It is supplied, respectively. 

[0029] The delay gate 23 is an example of the 2nd delay circuit 13 of drawing 1 , and is delayed in the 
arrival signal BL The delay gate 23 uses a non inverter like the delay gates 21 A and 2 IB in this 
example. The amount of delay of the delay gate 23 shall be arranged with the amount of signal delay by 
the EXOR circuit 22. Thereby, the amount of delay of Signal BI and the arrival delay signal S2 becomes 
equivalent. 

[0030] The EXOR circuit 24 is an example of the phase compensator 14 of drawing 1 , amends the 
phase of the delay arrival signal S2 from the delay gate 23 based on the phase detecting signal SI from 
the EXOR circuit 22, and amends the duty ratio of a signal S2 based on the standup or falling of the 
phase detecting signal SI . The EXOR circuit 24 uses the same circuit as the previous EXOR circuit 22. 
[0031] Next, actuation of the signal synchronization circuit conceming the 1st example of this invention 
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is explained. For example, as shown in drawing 4 , it is the case where an arrival signal (henceforth BI 
signal) is synchronized with a reference signal (henceforth AI signal) with an equal frequency, and the 
case where the phase of BI signal is behind AI signal (phase contrast phi) is explained. In addition, 
adjustable [ of the duty ratio ] may be carried out and two signals may be inputted through a different 
transmission line or a different **** method. 

[0032] If Signal AI and the arrival signal BI of a duty ratio 5:5 are inputted into the EXOR circuit 22 in 
this case, that phase contrast phi will be detected by the circuit 22 concerned. This phase contrast phi is a 
difference of the rising edge of Signal AI and Signal BI, and serves as a period of "H" level of the phase 
detecting signal SI. When Signals AI and BI are "L" level, and when both they are "H" level, as for both 
the phase detecting signals SI detected here, signal S= [ 1] "L" level is outputted to the EXOR circuit 
24. Moreover, when Signal AI or BI which one side is "H" level, signal S= [ 1] "H" level is outputted to 
the EXOR circuit 24. 

[0033] On the other hand, if the arrival signal BI is delayed by the delay gate 23 in order to amend 
signal delay in the EXOR circuit 22, based on the phase detecting signal SI from the EXOR circuit 22, 
phase correction of this delay arrival signal S2 will be carried out by the EXOR circuit 24, 
Consequently, the output (exclusive OR) signal BO is acquired from the EXOR circuit 24. This output 
signal BO serves as [ both ] signal B0= "L" level, when signals SI and S2 are "L" level, and when both 
they are "H" level. Moreover, it is set to signal B0= "H" level when a signal SI or S2 which one side is 
"H" level. 

[0034] Thereby, the output signal BO from the EXOR circuit 24 is synchronized from delay gate 2 IB to 
an output signal AO. In addition, the amount of signal delay by phase detection and amendment of 
Signal BI and the amount of delay of Signal AI are arranged by the delay gates 21 A and 2 IB. Next, as 
shown in drawing 5 , it is the case where BI signal is synchronized with AI signal with an equal 
frequency, is the case (phase contrast phi) where the phase of BI signal is progressing rather than AI 
signal, and the case where the duty ratio of both the signals AI and BI is 5:5 is explained. 
[0035] In this case, if Signal AI and the arrival signal BI are inputted into the EXOR circuit 22, that 
phase contrast phi will be detected by the circuit 22 concerned. The phase detecting signal SI detected 
here is outputted to the EXOR circuit 24. On the other hand, based on the phase detecting signal SI from 
the EXOR circuit 22, phase correction of the delay arrival signal S2 from the delay gate 23 is carried out 
by the EXOR circuit 24, and it doubles with the dee tee ratio 5:5 of Signal AI. Thereby, the output signal 
BO from the EXOR circuit 24 is synchronized from delay gate 2 IB to an output signal AO. 
[0036] In addition, as shown in drawing 6 , it is the case where BI signal is synchronized with AI signal 
with an equal frequency, and, as for the phase detecting signal SI from the EXOR circuit 22, BI signal 
and AI signal serve as "L" level at an inphase (phase contrast phi= 0) case. Moreover, as shown in 
drawing 7 , it is the case where BI signal is synchronized with AI signal with an equal frequency, and 
when about 180 degrees of phases have shifted [ BI signal and AI signal ] (phi= 180 degrees of phase 
contrast), the phase detecting signal SI from the EXOR circuit 22 serves as "H" level. 
[0037] Next, as shown in drawing 8 , it is the case (phase contrast phi) where the phase of BI signal is 
behind AI signal, and moreover, the duty ratio of Signal AI is 8:4 and the case where the duty ratio of 
Signal BI is 3:9 is explained in the case where BI signal is synchronized with AI signal. In this case, if 
Signal AI and the arrival signal BI are inputted into the EXOR circuit 22, that phase contrast phi will be 
detected by the circuit 22 concemed. The phase detecting signal SI detected here is outputted to the 
EXOR circuit 24. Moreover, the dee tee ratio 3:9 of the delay arrival signal S2 is compulsorily doubled 
with the dee tee ratio 8:4 of Signal AI by the 2nd falling from the standup of the beginning of the phase 
detecting signal SI. 

[0038] On the other hand, based on the phase detecting signal SI from the EXOR circuit 22, phase 
correction of the delay arrival signal S2 from the delay gate 23 is carried out by the EXOR circuit 24, 
and it doubles with the dee tee ratio 8:4 of Signal AI. Thereby, the output signal BO of the duty ratio 8:4 
from the EXOR circuit 24 is synchronized by the output signal AO of the duty ratio 8:4 from delay gate 
21B. 

[0039] Furthermore, as shown in drawing 9 , it is the case (phase contrast phi) where the phase of BI 
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signal is behind AI signal, and moreover, the duty ratio of Signal AI is 8:4 and the case where the duty 
ratio of Signal BI is 10:2 is explained in the case where BI signal is synchronized with AI signal. In this 
case, if Signal AI and the arrival signal BI are inputted into the EXOR circuit 22, that phase contrast phi 
will be detected by the circuit 22 concerned. The phase detecting signal SI detected here is outputted to 
the EXOR circuit 24. Moreover, the dee tee ratio 10:2 of the delay arrival signal S2 is compulsorily 
doubled with the dee tee ratio 8:4 of Signal AI by the 2nd standup from the standup of the beginning of 
the phase detecting signal SL 

[0040] On the other hand, based on the phase detecting signal SI from the EXOR circuit 22, phase 
correction of the delay arrival signal S2 from the delay gate 23 is carried out by the EXOR circuit 24, 
and it doubles with the dee tee ratio 8:4 of Signal AI. Thereby, the output signal BO of the duty ratio 8:4 
from the EXOR circuit 24 is synchronized by the output signal AO of the duty ratio 8:4 from delay gate 
21B. 

[0041] Thus, according to the signal synchronization circuit concerning the 1st example of this 
invention, as shown in drawing 2 , it has the delay gates 21 A, 2 IB, and 23 and the EXOR circuits 22 and 
24. For this reason, the output signal BO from the EXOR circuit 24 can be synchronized with an output 
signal AO from delay gate 2 IB. At this time, the amount of signal delay by phase detection and 
amendment of Signal BI and the amoimt of delay of Signal AI are arranged by the delay gates 21 A and 
21B. 

[0042] The phase contrast phi of two signals AI and BI can change with time amount, or by this, even if 
it is the case where the duty ratio of both the signals AI and BI is changed, phase correction of both the 
signals AI and BI and amendment of a duty ratio can be easily performed to coincidence, and it becomes 
possible to cope with synchronization of an input signal enough. Moreover, according to the signal 
synchronization approach conceming the example of this invention, if the 1st exclusive OR of the signal 
AI of the duty ratio of arbitration and the arrival signal BI is taken, the 2nd exclusive OR of the output 
signal SI acquired by it and the signal S2 delayed in Signal BI will be taken. 
[0043] For this reason, even if it is the case where the duty ratios of two signals AI and BI differ, the 
output signal AO delayed in Signal AI and the output signal BO acquired by the 2nd exclusive OR can 
be synchronized, and moreover, phase correction of the signal BI of one duty ratio can be carried out, 
and step can be kept with the signal AI of the duty ratio of another side. It enables this to double the 
signal BI of a strange duty ratio with the signal AI of the duty ratio of arbitration. For example, even 
when adjustable [ of the duty ratio of the signal AI used as a synchronous target ] is carried out, the 
signal BI of a strange duty ratio can be compulsorily arranged with the duty ratio of Signal AI. 
[0044] (2) The explanatory view 10 of the 2nd example shows the block diagram of the signal 
synchronization circuit conceming the 2nd example of this invention. Unlike the 1st example, in the 2nd 
example, the 2 input exclusive OR circuit (only henceforth an EXOR circuit) where "L" level was 
supplied to reference input is prepared. That is, the signal synchronization circuit conceming the 2nd 
example is equipped with five EXOR circuits 31 A, 3 IB, 32, 33, and 34 as shown in drawing 10. The 
EXOR circuits 31 A and 3 IB are other examples of the 1st delay circuit 1 1 shown in drawing 1, a 
reference signal AI is inputted into one input of circuit 31 A, and "L" level is suppUed to the reference 
input. 

[0045] Moreover, the fanout signal from circuit 3 1 A is inputted into one input of EXOR circuit 3 IB, and 
"L" level is supplied to the reference input. Thereby, the output signal AO delayed from circuit 3 IB in 
Signal AI is acquired. The EXOR circuits 33 are other examples of the 2nd delay circuit 13 shown in 
drawing 1 , the arrival signal BI is inputted into one input of a circuit 33, and "L" level is supplied to the 
reference input. Thereby, the delay arrival signal S2 is outputted to the EXOR circuit 34 from a circuit 
33. In addition, the EXOR circuit 32 constitutes a phase detector and the EXOR circuit 34 constitutes 
phase compensator, respectively. Since the wave of operation is the same as that of the 1st example, the 
explanation is omitted. 

[0046] Thus, according to the signal synchronization circuit conceming the 2nd example of this 
invention, as shown in drawing 10, the delay circuit which consists of the EXOR circuits 31 A and 3 IB 
where "L" level was supplied to reference input, or the EXOR circuit 33 is prepared. For this reason, the 
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amount of signal delay by phase detection and amendment of Signal BI can be arranged with the amount 
of gate delay of the EXOR circuits 3 1 A and 3 IB, and the amount of delay of Signal BI and Signal AI 
becomes equivalent. Moreover, the amount of signal delay by the EXOR circuit 32 can be arranged with 
the amount of gate delay of the EXOR circuit 33, and the amount of delay of Signal BI and the arrival 
delay signal S2 becomes equivalent. 

[0047] Thereby, the output signal BO from the EXOR circuit 34 can be synchronized with an output 
signal AO from EXOR circuit 3 IB like the 1st example. Moreover, if the phase contrast phi of two 
signals AI and BI changes with time amount, or the arrival signal BI is delayed by the EXOR circuit 33 
even if it is the case where the duty ratio of both the signals AI and BI is changed, based on the phase 
detecting signal SI from the EXOR circuit 32, phase correction of this delay arrival signal S2 will be 
carried out by the EXOR circuit 34. 

[0048] It becomes possible to synchronize both the signals AI and BI easily like the 1st example by this. 
Moreover, since the EXOR circuit which constitutes a signal synchronization circuit is manufactured 
according to the same process process, the amount of signal delay can be doubled in self ahgn. 

(3) The explanatory view 1 1 of the 3rd example (A) and (B) show the block diagram of the signal 
synchronization circuit concerning the 3rd example of this invention, respectively. Unlike the 1st and 2 
example, capacity C is connected to the output of delay gate 2 IB, or the output of the EXOR circuit 24 
in the 3rd example. 

[0049] Drawing 1 1 (A) shows the circuit which connected capacity to the output of the signal 
synchronization circuit concerning the 1st example. In drawing 1 1 (A), capacity CI 1 is an example of 
the 1st adjustment component 15, and is a component which carries out timing adjustment of an output 
signal AO delayed by the delay gates 21 A and 2 IB. It cormects between the output of delay gate 2 IB, 
and a grounding conductor GND, and capacity CI 1 takes C12 and balance. Capacity C 12 is an example 
of the 2nd adjustment component 16, and is a component which carries out timing adjustment of the 
output signal BO from the EXOR circuit 24. Capacity C12 is connected between the output of the 
EXOR circuit 24, and a grounding conductor GND. 

[0050] Drawing 1 1 (B) shows the circuit which connected capacity to the output of the signal 
synchronization circuit conceming the 2nd example. In drawing 1 1 (B), capacity C21 is a component 
which carries out timing adjustment of the output signal AO from EXOR circuit 3 IB. Capacity C22 is a 
component which carries out timing adjustment of the output signal BO from the EXOR circuit 34. In 
addition, since the wave form chart of operation is the same as that of the 1st example, the explanation is 
omitted. 

[0051] Thus, according to the signal synchronization circuit conceming the 3rd example of this 
invention, as shown in drawing 1 1 (A) and (B), the capacity C12 and C22 which carry out timing 
adjustment of the capacity CI 1 which carries out timing adjustment of the output signal AO, C21, and 
the output signal BO are prepared. For this reason, what a ghtzy ** noise etc. is stopped for (it is made 
to become blunt) is made by adjusting a wave-like standup and wave-like falling (timing adjustment) for 
the EXOR circuit 24 or the output signal BO from 34 by capacity C12 or C22. In addition, tiie load 
characteristic of Signal BO and Signal AO can be arranged by carrying out timing adjustment of the 
output signal AO from delay gate 2 IB or EXOR circuit 3 IB by capacity CI 1 or C21 . 
[0052] Thereby, compared with the 1st and 2nd example, what a duty ratio is arranged with the phase 
correction and coincidence of both the signals AI and BI with a still more sufficient precision for 
(sjmchronization) becomes possible. 

(4) The explanatory view 12 of the 4th example (A) and (B) show the block diagram of the signal 
S3mchronization circuit conceming the 4th example of this invention, respectively. Unlike the 3rd 
example, diode is connected to the output of delay gate 2 IB, or the output of the EXOR circuit 24 in the 
4th example. 

[0053] Drawing 12 (A) shows the circuit which connected diode to the output of the signal 
synchronization circuit conceming the 1st example. In drawing 12 (A), diodes Dl 1 are other examples 
of the 1st adjustment component 15, and are components which carry out timing adjustment of an output 
signal AO delayed by the delay gates 21 A and 21B. It connects to hard flow between the output of delay 
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gate 2 IB, and a grounding conductor GND, and diode Dll takes diode D12 and balance. Thereby, the 
same function as the capacity C of the 3rd example is obtained. 

[0054] The example of this invention constitutes diode Dll from a bipolar transistor. For example, the 
transistor and base emitter which connected the collector base are connected, and a transistor is appUed. 
All connect an emitter to each gate output, and connect a collector to a grounding conductor VEE, 
respectively. Diodes D12 are other examples of the 2nd adjustment component 16, and are components 
which carry out timing adjustment of the output signal BO from the EXOR circuit 24. 
[0055] Drawing 12 (B) shows the circuit which connected diode to the output of the signal 
synchronization circuit concerning the 2nd example. In drawing 12 (B), diode D21 is a component 
which carries out timing adjustment of the output signal AO from EXOR circuit 3 IB. Diode D22 is a 
component which carries out timing adjustment of the output signal BO from the EXOR circuit 34. In 
addition, since the wave form chart of operation is the same as that of the 1st example, the explanation is 
omitted. 

[0056] Thus, according to the signal synchronization circuit concerning the 4th example of this 
invention, as shown in drawing 12 (A) and (B), the diode D12 and D22 which carry out timing 
adjustment of the diode Dl 1 which carries out timing adjustment of the output signal AO, D21, and the 
output signal BO are prepared, and it connects with hard flow to the output of delay gate 2 IB, and the 
output of the EXOR circuits 24, 3 IB, and 34, respectively. 

[0057] For this reason, what a gUtzy ** noise etc. is stopped for (it is made to become blunt) is made by 
adjusting a wave-like standup and wave-like falling (timing adjustment) for the EXOR circuit 24 or the 
output signal BO from 34 by diode D12 or D22. In addition, the load characteristic of Signal BO and 
Signal AO can be arranged like the 3rd example by carrying out timing adjustment of the output signal 
AO from delay gate 21B or EXOR circuit 31B by diode Dl 1 or D21. 

[0058] Thereby, what a duty ratio is arranged with the phase correction and coincidence of both the 
signals AI and BI with a sufficient precision for (synchronization) becomes possible like the 3rd 
example. 
[0059] 

[Effect of the Invention] As explained above, according to the signal synchronization circuit of this 
invention, it has the 1st and 2nd delay circuit delayed in both signals, the phase detector which detects 
the phase contrast of both signals, and the phase compensator which amends phase correction and a duty 
ratio. For this reason, the phase contrast of two signals can change with time amount, or even if it is the 
case where the duty ratio of both signals is changed, the output signal from phase compensator can be 
synchronized from the 1st delay circuit to an output signal by carrying out phase correction by the phase 
compensator based on a phase detecting signal for the delay signal from the 2nd delay circuit. Moreover, 
compared with the conventional example, both signals can be synchronized easily and it becomes 
possible to cope with synchronization of an input signal enough. 

[0060] According to other signal synchronization circuits of this invention, the 2nd adjustment 
component which carries out timing adjustment of the 1st adjustment component and output signal 
which carry out timing adjustment of the output signal is prepared. For this reason, what a gUtzy ** 
noise etc. is stopped for (it is made to become blunt) is made by adjusting a wave-like standup and 
wave-like falling for the output signal from phase compensator by the 2nd adjustment component. 
Moreover, the load characteristic of both signals can be arranged by the 1st adjustment component. 
[0061] According to the signal synchronization approach of this invention, if the 1st exclusive OR of the 
signal of the duty ratio of arbitration and the signal of another side is taken, the 2nd exclusive OR of the 
output signal acquired as a result and the signal delayed in the signal of another side will be taken. For 
this reason, even if it is the case where the duty ratios of two signals differ, phase contrast of the output 
signal delayed in one signal and the output signal acquired by the 2nd exclusive OR can be made into 
zero, and the duty ratio of the signal of another side can be compulsorily arranged with the signal of one 
duty ratio. 

[0062] By this, communication link conditions are severe and the signal synchronization circuit which 
doubles with the signal of the duty ratio of arbitration a signal with which a duty ratio is changed is 
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offered. Moreover, the place which contributes to improvement in the dependability of the 
communication device adapting a signal synchronization circuit etc. is large. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 10] 
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[Drawing 11] 
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